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DECLARATION PURSUANT TO 37 C.F.R. § 1.132 

In support of the above-identified application, Jerry C. Weigel and Ming-Tang 
Chang state the following. 



1 . Jerry C. Weigel obtained his Bachelor of Science in Animal Science at the 
University of Nebraska in 1971 and did further studies in the Department of 
Animal Sciences of the University of Florida. He has worked in various 
positions in the animal nutrition industry for more than 30 years, and is 
currently the Manager of Nutrition for BASF Plant Science LLC. He has 
extensive experience in feed analytical methods and animal feed research. He 
is a co-inventor of the present application. 
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2. Ming-Tang Chang obtained his Bachelor of Science in Botany from the 
National Chung Hsing University, Taiwan, in 1968, his Master of Science in 
Food Crops from the National Chung Hsing University in 1973, and his 
Doctor of Philosophy in Agronomy from the University of Missouri in 1983, 
where he studied with M.G. Neuffer. He is the author or co-author of the 
publications listed below. 



Chang, M. T. and P. L. Keeling, 2000. Management of Genetic Resources. In: International 
Seminar on Issues in the Management of Agricultural Resources, organized by Food and 
Fertilizer Technology Center for the Asian and Pacific Region and National Taiwan 
University, Taipei, Taiwan, Sept. 6 to 8, 2000. Pages 123-130. 

Chang, M. T., 1997. The Miracle Crop - Corn. Scientific Agriculture (in Chinese), 45(1-2):. 
National Taiwan University, Taipei, Taiwan. 

Chang, M. T., 1996. Corn Genetics, 15. Quantitative Genetics. Scientific Agriculture (in 
Chinese), 44(9-10):249-264. National Taiwan University, Taipei, Taiwan. 

Chang, M. T., 1996. Corn Genetics, 14. Molecular Genetics. Scientific Agriculture (in 
Chinese), 44(7-8): 190-212. National Taiwan University, Taipei, Taiwan. 

Chang, M. T., 1996. Corn Genetics, 13. Cell Fusion and Gene Transfer. Scientific 
Agriculture (in Chinese), 44(5-6): 140- 154. National Taiwan University, Taipei, Taiwan. 

Chang, M. T., 1996. Corn Genetics, 12. Cytogenetics. Scientific Agriculture (in Chinese), 
44(3-4):87-109. National Taiwan University, Taipei, Taiwan. 

Chang, M. T., 1996. Corn Genetics, 11. Induced Mutation. Scientific Agriculture (in 
Chinese), 44(l-2):37-52. National Taiwan University, Taipei, Taiwan. 

Hylton, C. M., K. Denyer, P. L. Keeling, M-T. Chang and A. M. Smith, 1995. The effect of 
waxy mutations on the granule-bound starch synthases of barley and maize endosperms. 
Planta 197: 

Chang, M. T., 1995. Corn Genetics, 10. Plant Growth and Development. Scientific 
Agriculture (in Chinese), 43(1 1-12):325-339. National Taiwan University, Taipei, Taiwan. 

Chang, M. T., 1995. Corn Genetics, 9. Isozymes. Scientific Agriculture (in Chinese), 43(9- 
10):270-292. National Taiwan University, Taipei, Taiwan. 

Chang, M. T., 1995. Corn Genetics, 8. Chlorophyll Biosynthesis and Photosynthesis. 
Scientific Agriculture (in Chinese), 43(7-8):222-240. National Taiwan University, Taipei, 
Taiwan. 

Chang, M. T., 1995. Com Genetics, 7. Carotenoid Biosynthesis. Scientific Agriculture (in 
Chinese), 43(5-6): 162- 179. National Taiwan University, Taipei, Taiwan. 

Chang, M. T., 1995. Corn Genetics, 6. Anthocyanin Biosynthesis. Scientific Agriculture (in 
Chinese), 43(3-4): 89-1 19. National Taiwan University, Taipei, Taiwan. 

Chang, M. T., 1995. Corn Genetics, 5. Lipid Biosynthesis. Scientific Agriculture (in 
Chinese), 43(l-2):42-64. National Taiwan University, Taipei, Taiwan. 

Chang, M. T., 1994. Corn Genetics, 4. Protein Biosynthesis (2). Scientific Agriculture (in 
Chinese), 42(1 l-12):319-336. National Taiwan University, Taipei, Taiwan. 
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Chang, M. T., 1994. Corn Genetics, 4. Protein Biosynthesis (1). Scientific Agriculture (in 
Chinese), 42(9-10):305-314. National Taiwan University, Taipei, Taiwan. 

Chang, M. T., 1994. Corn Genetics, 3. Starch Biosynthesis. Scientific Agriculture (in 
Chinese), 42(5-6): 120-132. National Taiwan University, Taipei, Taiwan. 

Chang, M. T., 1994. Corn Genetics, 2. Kernel Development. Scientific Agriculture (in 
Chinese), 42(3-4):65-80. National Taiwan University, Taipei, Taiwan. 

Chang, M. T., 1994. Corn Genetics, 1. Gametogenesis. Scientific Agriculture (in Chinese), 
42(l-2):13-28. National Taiwan University, Taipei, Taiwan. 

Chang, M. T. and M. G. Neuffer, 1994. Endosperm - embryo interaction in maize. Maydica 
39:9-18. 

Sheridan, W. F. and M. T. Chang, 1994. M. G. Neuffer, Maydica 39:1-8. 

Chang, M. T., D. Rimathe, L. Becker, P. Keeling and M. G. Neuffer, 1994. Characterization 
of chemical composition of maize defective mutants. Vol. 1, pp. 189-200. In: Toward 
Enhanced and Sustainable Agricultural Productivity in the 2000 's: Breeding Research and 
Biotechnology. Proceedings of the 7th International Congress of Society for the advancement 
of Breeding Researchs in Asia and Oceania (SABRAO) and International Symposium of 
World Sustainable Agriculture Association (WASS). Huang, S-C, D. -J. Liu, C. -H. Kao and 
T. -T. Chang, editors, Published by Taichung District Agricultural Improvement Station in 
asso. with SABRAO. 

Greaves, J. A., G. K. Rufener, M. T. Chang and P. H. Koehler, 1993. Development of 
resistance to Pursuit herbicide in corn - the IT gene. 48th Annual Corn and Sorghum Industry 
Research Conference, pp. 104-1 18. 

Chang, M. T. and M. G. Neuffer, 1992. Position of the vegetative and sperm cells of 
germinating pollen grain in maize (Zea mays L.). Maydica 37:233-243. 

Chang, M. T., 1992. Forty years progress in maize genetic studies. Scientific Agriculture (in 
Chinese), 40(l-2):53-80. National Taiwan University, Taipei, Taiwan. 

Chang, M. T. and M. G. Neuffer, 1992. Microsporogenesis. In: The Maize Handbook, M. 
Freeling and V. Walbot, eds., Springer- Verlag Inc., New York. pp:460-475. 

Chang, M. T., 1991. The application of molecular techniques in Plant Genetics and 
Breeding. 7 th International Conference on Advanced Science and Technology, Sponsored by 
Argonne National Lab., Development Center for Biotechnology, ROC and Chinese Academic 
and Professional Association of Mid- America, Argonne National Lab., Chicago, Illinois, 
March 30, 1991. pp. 62-77. 

Chang, M. T,, 1991. Studies of male gametophyte (pollen) of maize. Scientific Agriculture 
(in Chinese), 39(5-6): 105-123. National Taiwan University, Taipei, Taiwan. 

Chang, M. T., 1991. Male sterility systems in maize. Scientific Agriculture (in Chinese), 
39(3-4):57-64. National Taiwan University, Taipei, Taiwan. 

Chang, M. T. and M. G. Neuffer, 1989. A simple method for staining nuclei of mature and 
germinated maize pollen. Stain Technology. Vol. 4, 4:181-184. 

Chang, M. T. and M. G. Neuffer, 1989. Maize Microsporogenesis. Genome 32:232-244. 

Neuffer, M. G. and M. T. Chang, 1989. Induced mutations in biological and agronomic 
research. Science for Plant Breeding. Proc. of the XII Congress of EUCARPIA, Gottingen, 
Germany. 16:165-178. 

Chang, M. T., 1988. Plant gene transformation. Scientific Agriculture (in Chinese), 
36(1-2): 1-8. National Taiwan University, Taipei, Taiwan. 
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Chang, M. T. and M. G. Neuffer, 1987. The Mr R-m controlling element system in maize. J. 
of Heredity, 78:163-170. 

Neuffer, M. G., M. T. Chang, J. K. Clark and W. F. Sheridan, 1986. The genetic control of 
maize kernel development. In: Regulation of carbon and nitrogen reduction and utilization in 
maize. J. C. Shannon, D. P. Knievel and C. D. Boyer, eds., published by the American 
Society of Plant Physiologists, pp:35- 50. 

Chang, M. T., 1986. Maize pollen mitosis. Scientific Agriculture (in Chinese), 
34(5-6):147-152. National Taiwan University, Taipei, Taiwan. 

Chang, M. T., D. A. Hoisington and M. G. Neuffer, 1986. The application of restriction 
fragment length polymorphism (RFLP) in crop genetics and breeding. Scientific Agriculture 
(in Chinese), 34(3-4):57-69. National Taiwan University, Taipei, Taiwan. 

Chang, M. T., 1985. The application of genetic engineering techniques in crop 
improvements. Scientific Agriculture (in Chinese). 33(9-10):329-333. National Taiwan 
University, Taipei, Taiwan. 

Chang, M. T. and M. G. Neuffer, 1985. The mobile genetic elements. Scientific Agriculture 
(in Chinese), 33(7-8):227-242. Natioanl Taiwan University, Taipei, Taiwan. 

Chang, M. T., 1985. The application of microcomputer system in agricultural research. 
Scientific Agriculture (in Chinese), 33(5-6):201-208. National Taiwan University, Taipei, 
Taiwan. 

Polacco, M. L. s M. T. Chang and M. G. Neuffer, 1985. Nuclear, virescent mutants of Zea 
mays L. with high levels of chlorophyll (a/b) light-harvesting complex during thylakoid 
assembly. Plant Physiol. 77:795-800. 

Chang, M. T. and M. G. Neuffer, 1983. Endosperm-embryo interaction in kernel 
development with defective kernel mutants in maize. Proc. XV Int. Congress of Genetics, 
New Delhi, India, Part I, P. 182. 

Chang, M. T., 1983. Endosperm-embryo interactions of the defective kernel mutants in 
maize. PhD thesis. 

Chang, M. T., 1981. EMS induced mutation and methods in locating genes to its proper 
chromosome arm. Scientific Agriculture (in Chinese), 29(7-8): 195- 199. National Taiwan 
University, Taipei, Taiwan. 

Chang, M. T., 1976. Taiwan area agricultural commodities transportation planning and 
future forecast, published by Transportation Planning Board, Ministry of Communications, 
Republic of China (in Chinese). 

Chang, M. T., 1976. Year 2000 Taiwan area agricultural commodities traffic flow, 
transportation demand and assignment, published by Transportation Planning Board, Ministry 
of Communications, Republic of China (in Chinese). 

Chang, M. T., 1974. Taiwan area agricultural commodities transportation research. Urban 
Planning (in Chinese), 2:104-1 12, National Cheng Kuang University, Tainan, Taiwan. 

Chang, M. T., 1972. Salt tolerant selection of rice cultivars in Taiwan (in Chinese). MS 
thesis. 

Chang, M. T., 1968. Cytological and taxonomic study of Oryza officinalis complexes (in 
Chinese). BS thesis. 



Ming-Tang Chang is also a co-inventor of four U.S. patents and numerous 
pending applications worldwide. He has performed extensive research in the 
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area of seed mutagenesis, particularly mutagenesis using 
ethylmethanesulfonate (EMS), for more than 23 years. He is a co-inventor of 
the present application. 

3. On the basis of his extensive experience, Ming-Tang Chang states that use of 
the EMS mutagenesis technique, first published in Neuffer and Coe, Maize for 
Biological Research, ed. By W.F. Sheridan, Plant Molecular Biology 
Association (1982), reliably and reproducibly produces point mutations in 
corn and other plant species. EMS-generated point mutations may be detected 
by appropriate screening assays, such as the known assays for detecting high 
oil, high protein, and low phytate mutant seeds of the present invention. 

4. The methods of EMS mutagenesis and selection set forth in the instant 
application have reproducibly produced maize inbred lines having at least 5% 
by weight oil, at least 1 1% by weight protein, and at least a one third 
reduction in the phytic acid amount relative to wild-type maize seed. Using 

. these methods, Applicants have selected 20 inbred lines, and within those 20 
inbred lines, have produced more than 100 mutational events that were stable, 
low in phytate, and non-lethal By selectively crossing among these lines, 
Applicants have obtained more than 50 candidate hybrid combinations which 
are low in phytic acid, high in oil, and high in protein. These candidate 
hybrids are actively undergoing testing for commercial suitability. 

5. Using the methods set forth in the instant application, Applicants have made 
more than 50 non-lethal, mutant maize hybrids having at least 5% by weight 
oil, at least 1 1% by weight protein, and at least a one third reduction in the 
phytic acid amount relative to wild-type maize seed. 

6. Analytical data representing the weight percent oil, weight percent protein, 
and percent phytate reduction for grain from a number of hybrids within the 
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scope of the present claims is set forth in Table 1 attached hereto. The hybrids 
described in Table 1 are presently in pre-commercial development by 
Applicants' assignee, BASF Plant Science LLC, as NUTRIDENSE-Low 
Phytate™ corn. 

7. The methods of analysis for crude protein and total oil in NUTRIDENSE Low 
Phytate™ corn are conducted under the Guidelines of the American 
Organization of Analytical Chemists (AOAC). AO AC Official Method 
988.05, Animal Feed, first implemented in 1988 and finally implemented in 
1990, determines crude protein. This procedure was used for years in the 
analytical field prior to the official implementation of the method by AOAC. 
Oil is determined by AOAC Official Method 920.39, Fat (Crude) or Ether 
Extract in animal feeds, established in 1920. 

8. Phytate content of the seed shown in Table 1 below was determined by a 
slightly modified version of the method described in the following 
publication: "Latta, Mand MEskin. 1980, A simple and rapid colorimetric 
method for phytate determination. J. Agric. Food Chem. 28:1313-1315". 
Kernel tissue extracts were prepared by crushing seed in a hydraulic press and 
extracting overnight in 1 mL of 0.65N HC1. Samples were vortexed before 
combining 20uls extract with 500uls Wade's reagent in a microcentrifuge 
tube. Samples were centrifuged (15 000 rpms, 2 mins) and 250 uls of 
supernatant was measured A490 on a microtiter plate using a BIO-TEK 
Instruments (Winooski, VT) model EL 340 automated microtiterplate reader. 
The phytate contents of both the low phytate mutant and its isoline counterpart 
were measured. The mutants are reported as a percent phytate content of the 
corresponding isoline. When available, phytate content measured on hybrid 
grain is reported (pedigrees 2,3,6 and 7). For the remaining hybrids, low 
phytate content of the grain was estimated on the basis of measured parent 
inbred content. Applicants have found that the phytate content of the hybrid 
grain can be predicted at plus or minus 5% of the measured value by taking 
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the average phytate content of the two parental inbreds that make up a given 



hybrid. 
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TABLE 1 


Pedigree 


Phytic Acid as a 
% of Isoline 


Protein 


Oil 


BD68py07 1 9x 14UA0 1 3py0380 


54.00% 


12.30% 


5.10% 


BD68py07 1 9xU095py 1656 


22.00% 


12.80% 


5.10% 


BD68py0719xUO95pyl672 


11.00% 


12.90% 


5.00% 


BD68py07 1 9xU095py2 1 48 


16.00% 


12.00% 


4.60% 


TR306py05 10xl4UA013py0380 


63.00% 


12.50% 


5.20% 


TR306py05 10xUO95py2 148 


24.00% 


13.20% 


5.00% 


TR306py05 1 0xUO95py 1 672 


24.00% 


12.30% 


5.40% 


UO95pyl656xTR306py05 10 


29.00% 


12.30% 


5.40% 


TR329py0138xl4UA013py0380 


83.00% 


12.90% 


5.00% 


TR329py0 1 3 8xU095py 1656 


53.00% 


14.10% 


5.10% 


TR390py0478xUA01 3py0380 


66.00% 


12.00% 


5.00% 


TR390py0478xUO95py 1 656 


35.00% 


12.60% 


5.40% 


UO95pyl656xl4UA013py0380 
+TR329dv0138 


68 00% 


12.90% 


5.00% 


UO95pyl656xTR390py0662 


29.00% 


12.20% 


5.90% 


U095py 1 672xTR390py0478 


26.00% 


12.00% 


5.80% 


U095py2 148xTR390py0478 


27.00% 


12.00% 


5.70% 



* All values expressed on a 100% Dry Matter Basis' 
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